Selenium-accumulator plants synthesize selenium compounds that differ from those produced by nonaccumulators. To determine if there are any subceilular differences between accumulators and nonaccumulators in the use of selenomethionine in vitro, polysomes from Astragais crotalriae (accumulator) and Astragaiws kntiginosis (nonaccumulator) were translated in the presence of selenomethionine. Polysomes from both species efficiently used selenomethionine in vitro during the translation process. Inasmuch as no differences in the incorporation of selenomethionine into protein were observed between polysomes from the two types ofAstragalus, it can be inferred that in accumulators there exists a mechanism that either prevents synthesis of selenomethionine or modifies this selenocompound to a derivative that cannot be incorporated into protein.
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In selenium-accumulator plants, such as certain members of the genus Astragalus, selenocompounds are predominantly nonprotein selenoamino acids and their derivatives (see review by Shrift [51).
Selenium accumulators limit the incorporation of endogenous selenoamino acids into protein (3, 4) , consistent with the hypothesis that selenoamino acid incorporation results in a toxicity syndrome (see review by Shrift [61). Selenomethionine, a naturally-produced analog of methionine, has been identified in nonaccumulator plants, but it has not been unequivocally detected in accumulator species (5) . When examined in vitro, as a substrate for the methionyl-tRNA-synthetase from Astragalus bisculatus (an accumulator), selenomethionine was approximately half as efficient as was methionine (7). It is not known if formation of selenomethionyl-tRNAMet is a commitment toward selenomethionine incorporation into protein of accumulator species or if discrimination against this analog can occur later during translation. That selenomethionine can be less effective as a substrate than methionine during some stages of protein synthesis has been demonstrated with Vigna radiata (1) and with wheat germ (2) . To determine the extent to which the translation apparatus of sele- 'To whom all correspondence should be addressed.
thionine was found to be an efficient substrate for translation in both species in vitro.
MATERIALS AND METHODS Materials. A. crotalariae seeds were collected in Indio, California, and A. kentiginosis seeds were collected in Palm Desert, California. All radioactive chemicals were purchased from Amersham Corp.; specific radioactivities were: 3.13 Ci/mmol for L-
[75Se]selenomethionine, 1250 Ci/mmol for L-[35Sjmethionine, and 285 mCi/mmol for L-[U-14C]methionine. Ribonuclease-free sucrose was purchased from Sigma; all other chemicals were reagent grade.
Preparation of Plant Material. Seeds were prepared for germination by the method of Young and Kaiser (8) and germinated for 3 days between sheets of moistened absorbent paper at 20 C.
Polysome Purification. Five to 10 g of germinated seeds were ground with a mortar and pestle in the presence of liquid N2 and then warmed to 5 C (all subsequent steps were carried out at 5 C). To the powder was added a grinding medium (2 ml/g) which contained 20 mm Hepes-KOH, 100 mm KCI, 5.0 mm magnesium acetate, and 1.0 mm DTT (pH 7.6). The mixture was rehomogenized twice in a Servall Omnimixer for 30 s. Homogenates were centrifuged at 30,000g for 15 min. The supernatant solution was removed and recentrifuged at 150,000g for 45 min. The pellets were resuspended in a solution (medium 1) which contained 20 ms Hepes-KOH, 20 mm KCI, 1.0 mm magnesium acetate, and 1.0 mM DTT (pH 7.6). The suspension was layered over a 5.0-ml sucrose pad (25%) prepared in medium 1, and centrifuged at 150,000g for 3 h. The pellets were resuspended in 1.0 ml of medium 1 with 10%o glycerol. The suspension was clarified by centrifugation at 1IOOg for 10 min and the supernatant solution then stored at -85 C.
Translation Assay. Preparation of wheat germ postribosomal supernatant solutions (S-150) and methods for the translation assays were carried out as described previously (1) .
RESULTS AND DISCUSSION
Yields of polysomes from both the accumulator and nonaccumulator species of Astragalus were similar (70.4 and 66.1 A260 units/ml, respectively), as were the ratios of A at 260 nm to A at 280 nm (1.62 and 1.51, respectively).
To determine the extent to which replacement of sulfur by selenium might affect polysome translation, [75Selselenomethio-nine and [t4C]methionine were tested as substrates. Polysomes from both the selenium-accumulator and the nonaccumulator species of Astragalus were observed to incorporate selenomethionine more efficiently than they did methionine (Table IA) . A similar relationship was observed when both amino acids were 
